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1 

&#zmE-tzi±ti*m£.-rzrzib(DMm^mt, me 

'N-y Ho 

T, MEJP«i, MEi&§Ettip]-f 3MEIE«)3W 

'Vy Ho 

[W*S3] W^2EEfc<D«±m'N-y FEfci^ 
MtttU'vy Ho 

raraas 5 ] h^js i 4 ©i^n^ KK*<D»a8 

ttffi'Ny FE*5^T> MESl$gG©ME?&Sfi#?3|a]<D 
Ho 

[M*s 6 ] i t^s 5 <Di->-fnt>Hcmm<Dmm 

tttti'vy FE*5V>T, iH5»WS»Ofifi««. fffflBJPAffi 30 

mmtm^v h» 

msh 7 ] i fts 6 ©v^-r n^k:iEi»©»«i 
litany kic*v>t, iffismsbfc<Dffl£mti&<Dmiz 

£*¥f®tT2>mmkm^y Ho 

RtWvyFtfeVT. MESgSj¥K&, MEJI»ffi©i£ 
W5fa<om.m\ d 3 373lR]T-fe§ff«^T«^n 

tv>5 c satjajntm^y h q 40 

T» MEEWg^tiu SftftOEfcafrfOHfcWWtf 

Bt»|S3bTa»UTV*Ji4:*W«i:-r*}KBi!tlU^ 
>y Ho 

1 0 ] nt$£ 9 r-EKossRtai^ >y fe 

Stttti'vy Ho 50 



Wlfl 2 0 0 3 - 1 9 7 9 3 
2 

[fflftcE 1 1 ] St&I 9 Xtt 1 0 £K«©»HSRfctli'\ 
<y FE43V>T, MEEWfil^OS&iS&MEfj^Ofi? 

^h^^mmm^j h c 
cbbse 1 2 ] hsJcjs 1 1 fciewoaasretm'vy- fe 

tB'N-y Fo 

[»st<3S 1 3 ] m&m 1 8 (D^-ftifriznmv®. 

BRfctti'vy FEfcV^T, MEEW^JHi, S&TS^gB 

t»»^j:k*1Mli:-r*«a(|ia:Hl'\y f. 
[»*Jg 1 4 ] g|$E 1 3 EEKOSaStttti'vy Ft 
*5^T, tfHEE«*?H:, ^SB^IrITMEEWIS 1 ? 

tti'vy Fo 

or 15] an&g 1 1 2 © v-rn^tEKo 
^Mtttb'N-y KEfcirvr, mBmrnm^t, ag-r-ss 

95©ja^S¥^lRl0S*(4. MEHi&1S<DJPl*|gp<DME 
tB'vy Fo 

l 6 ] at$g 1 TbS 1 5 ©i/->-rti3^EE«0 

^ttai'N-y FEfc^-c, ffimm&<DBmm3.. me 

RtfffiK*SfflSfc«gft3ff£T-fcoT, MEIg 1 OS 

sigp t mmmm<Dmm t w&t s » 2 t *^ & 4 

■y hESi^SEfc^T, ME 

-f ^ * ^"x -yKy FA^Bfi*^ 1 7!jM 1 6 Ol^-f tifrt 
SEKOMfflSttffi'N -y FT-fe 5 C t i: f 5 -f > ^ S/* 
x-y hESJgffio 

[000 1] 

[jiH±€»fiJffl»»] *»fli4*»W:ffl^'y KROVy 
^i/*x>y MBSgSEK-TSo 
CO 0 0 2] 

n-y^§oaMBSS« mwBwsw thxm^z 

S) t^d^fc^jgtttB^-y Fi:LTtD-r>^i/'x-y h 
F£J§«bfcfc<QT*fc3o iBRttt^ Kt 

^>y KftHfe***, J-XTT-tt-r^^^x-y h'vy F* 

^EUi^-rso 



3 

[0 0 0 3] -fV^'xy h'vy FfcLTli, fliMPiO 

]&z&Tmmft®m/&Ji*mt-$-&T'( ytrnzttta, 

2-5 1 7 3 4^4J*#8B) c 
[0 0 0 4] L©'f^^i7 F'Vy FHu E*fg?% 

[0 0 0 5] CtD&otz.Jyt'i/z.v h'Vy VO-m* 
01 8&tf01 9tC^LTV5 0 £43, 01 8li|Rp\-y 
K©MM##lftfc»3KiI«MiH, 01 9«^>>K 

[0006] c©-f5/*s?xyh'vyFti* 'im&fa\ 
1 l fc/X;M£l l 8fc*JS£LT, f>*»;&i»£tlvr 20 

<s/x;n i 3tjeibfciiPE«^] i 4. tof±mmi 
1 4iciagpi 2 o^Lr^y^^^-r^ita^ 
1 1 9*Bf$.L, tus.mmi 1 4 <Dmm<D~&*&f£-r 

ZMWMi l 60in»i:^-Xlfil l ztcKif ItB 
[0 0 0 7] c©SiIl 1 6fi. BEtI?l 1 7(0^ 

teK&^m®m-?%t>\ e**ei i KDgmt&m 

=k<SPE?SSi l 4©SH«g{tfc'f.5fc«>ti:, JgSMRi 
l 6«jffl#> iPEf&^i l 4^Hfig-r5ft&©ffiJ;!? i e>»J 

tt*/J^< (=3>^7^X^t<) LTV3„ 30 
ttffl^l 1 9BH^LftV'M'>$'*>*l«:ffiB: 

«tl, $Sffi«l 1 1 t^-Xlfil 1 2 fcOMlCtiX 

ftSPtf 1 2 1 fcBBttTV^o 
[0 0 0 8] lCT\ E«iHM 1 7 fc0^LftV^gg$J 

HKA^SESJniASCfcTPESjR^l 1 7fcfc»fc£ 

C/ffiftfil 1 6£SPEi&Sl 1 4(08Sl5yiiftiSfc{l 
J; -5 iDEJR^l l 4cDg«^t§ 

Jp*-ti:fc«^ttliQE?BaS l l 4<Df^g|5E^tiM / >f &<D 

x\ nmmmi 1 9^6aagpi 2 o*ffloT>r>*tf 

iPEfg^l 1 4lcti?t2ti3o 40 
[0 0 0 9] *©&fcft]EJ8§[ 1 1 4 <DrtaSE2j**in 
^■&SJ:5«:Klli*fir5o T&fcS. 2)PE$S 1 1 40 
§15;i'W«J;^Ellf l l 7*BHftS-&fc* 

£«\ toEfSSi 1 4»rtssE*3^«fti , ra<oT?» /x 

;H 1 3fr5'0**WLliJ?ftT'f>^«l 2 2 tit 
WttMtZ Z. t T'ffili^tT 3 1 1 

[ooio] c<r)<fc3t. M9}fc*m^rcjy?iSxv 
(0MT*hK>, zz\c%<ommm-e&z>&mm=?t<D&tii so 



#Pw12 0 0 3-l 9 7 93 
4 

[0 0 1 1] ^CTN ^O-f^^i-yK-yFlClS 
^T«u ft«F£3 1 4 7 1 3 2 9&4IPMtniB3 0 7 0 
6 2 S^^KM^tlTI/^i^K. JSgjffifcEM 

[0 0 12] £<r>&o%i®&<D'<yi>i?j.y F'Vy F<D 
*figfcO^TB2 07^02 1 *#SSUTWWr«„ 4 
*3, 02Oti^A7 FQft&gttBB* 02 1 «02 0© 

sgpt£*MWH^ 02 2\m<omnwMM^mm 

0, 0 2 3ti|ip\y F©«£W*HEiaT?fc*o 0 
1 8&tf01 9EJ*tfyr*95^CttlRl-«F#*f*tTK 

[0 0 13] C^MV^x-y h'Vy FT*«> APE?£^ 
1 1 4 Ogffi©— OJfcJBJtLT^SaaWt 1 1 6fcttP!I 
gpi 2 3««»tJ-6nT»rt»l 2 6^fiKLTt^ 0 E 

fclfll 2 6{iJ¥^gpt?feSS^i!lgP] 2 4«D£jg£*£|- 

[0 0 1 4] E«*?l 1 7&iPE$Sl 1 4fcJfj£L 
Tfe^ JPAflSl 2 5tC<fcoTE**?l 1 7tfSgnT 
SftKi&Wl 2 4%HTT>-»SH«1 2 3* KB LTV 
5o &*5, 02 2V>W$SM \ 1 6 (iSl^gfl 1 2 6£M 
U ^<D^tCJS^g|5T'fe5S«[!Itg|5l 2 4*f&SLfcfc 
©TfeSc 

[0 0 15] CCJ^&gflMtEWlSESrii^LT 

zfr-zEiimt^tmmtzct&T-zz,, 

[0 0 16] 

[^*^j*t<fc-5i:-r5s«S] Lfrt^e>> ±a?L 
^T^SfcOSPti^ *nE«^*KIBf sa^S-S© 

[0 0 17] 3; ft. &ttaffl<D&mi±E.W.m?<D9i& 

[ooi8] ffnasoiBflWA^v^sms^tt 



(4) 

5 

[0 0 19] iOxT, EttH^fcfgiSL/c^tC. 
fcO, flgPSfctt^gPOffMBfO^^^O^Wtf 

s&^n&fcSo £&o;tinE$^£^y*&<ffM-f 

[0 0 2 0] #56Hjm±ffi©KSK^&T&£tl7cfc(D 
T&D. IKSMoa^mdc^&^^rtSPE;'} 

[0 02 1] 20 

*mmcfc%mm»itii^y h«. mmmimm^t 
[0022] c;:t% mmmmmcttfa-?%mw)3 i ®. 

tA\, 30 
[0 0 2 3] it^gPOi!ufE$^§#^rR]Oft£#! 

m a sptc as l t v> zmm^mommmttfiKDm z <t 

DMv^t<WSU\ ifAgpoSM. if 

fcgPfcttLTfl&fctiEBfcJ&iicSnT^ L 

[0024] mm^mtffimti&mmftGwm. 

m\ d 3 3^[S]T^^ff*lR J ?T«?nTl'^Jli: 

^gpt«J?tf£i;fcv^ffi14i££*U co^fStt«3^ 

P^O|iglcttfaLTS8LT^S££jbWi:Lv\, S 
fc, BE«*?ogtt«f4«S©fi¥^lRl©ei«!<OBISlc 

[0 0 2 5] £P>fc3:fc. E^jR^tt, MSg-f^WD 

ifcg<Dft¥?3 fi!0fi£ <fc t) fcSv^ 50 
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[0026] ztc. mmm^it. s»-rsiss»o*£jg 

[0 0 2 7] ££>E, S»J«£Dif^gpti, ffift^Stf^ 

[0 0 2 8] *mw£&%-(y*i/xv hassgs& 

[0 0 2 9] 

1 HfiS»ffitc^5'1'y^> ? x-y h'vy KKLOfTH 1 7 1 ; 
MH5*#!HtTBiWrSo H 1 tiR'vj/ HO# 

mmwmmms m 2 tira^-y F©«afi#*iRiic»9»f 
h'oimmmttfaKfeommmwm, msim^v ho 

[0 0 3 0] Lffl-f^^iyK-)' Htt, *m&i/V 
fig*«io±Bfclg£Lfc:/;OM£3i:%WU cne. 

e «t o t -r > * ^tttti-r 5 y x;u 5 #affif § ^ss 

[003 1] fit, ffii)«2 0(B^ffl!l (ffl^6fcR» 
Effll) {c§iPffi^6tcMJi5tT|g®l?|§^LTO^® 
SE*^? 1 2 £g£U !IOiffiffiSE«^ 1 2 
-XSSI 3tcg^-LTBSL. COE«^12 05<J 
OJiffltti^y^^PaPtJ^fefcrX^— 9-gPtfl 4 

1 4ti-^-xa«i 

[0 0 3 2] CiDfftlfl 2(i, E*«^i:rtgP« 

1 2<DffiffitUd 3 375lR]0^ffi (i<lT'«aS 
^rlSlfciaS-rS^lRlOSffl) *fflV^TiPE^6^^y 
?ZbUl±?%Wf3.t?%<lt$>. E«R71 2 0E«^ 
(Rli:LTd 3 17i[RlOS{ii (CC-eaSMI^iRlfcTfTft 

fiJt^-T5iii:tT*^?. 0 ^-Xl«l 3Rt>*X^— 9-gp 
«l 4t{iKiijSS8tn§P3b^-r>^«:mi&-r5rc«) 

[0 0 3 3] SSBS^Sfi 1 O^H»&tffift« 

2 ©■FBSflWeaP*x4?+i/3R«fK^t^i jJ? U7iZl/ 



(5) 

7 

hT'%&fim\c£*)Bf$.Lrz'\"; F7b- 
A 1 7 £}f«&"&U CO'N'V F7b-A 1 7 

LTl/^o 'vyF7U-Al 7 ti2 0<DgB n a plC# 

[0 0 3 4] EUtil? 1 2 KttK«Ki^%4A 

< ii7^t^yf-f y^'T'F p c^-7Vi> 1 8$&tt 

U C <D F P C ^r-7;H 8 lCfi#E«jRf 1 2 CSS? 

wtTOS^fcaiin-f *fc«>©Ki!iiEiK ( f^-ta i 10 

C) 1 9*HSLTV5„ 

[oo35] llt\ msm®M& i issffi^ffl; 

(110) ©#^ B B B v"Jn>affi^7j<Kfb*U7A7j<S 
% (KOH) 4H07WJttXyf>^S4ffl^TS 

[0 0 3 6] Iifi2l±Z'^;KO^iyi/-bfr6ig 

wtw 2 (iinEjgg e cseTsaj^c^gtsaK-r 
s/fc»o»rt9J2 iRxsmmm? 1 2 

2 2«£f 3£:£Uc, Hg2 0ic*tjfrr 
5W#tefcJSffl«S»2 3*«J«U TSffiil^SiSSJB 
1 KSa»!lS£U HBB0A3IS2 3*^-y F7U 
-Al 7JC»»MS^UTV">5„ 
[00 3 7] C ©ffiKj* 2 ©T&ifPalPIIg 2 0 £ttlST3 30 

mmmto&z 3 t^-xsts 1 3 tnr^at^M^mz 

1 3tt, l±-4lSr- 1 2fc3BSS5*f2 5 ©Sitf 

[0 0 3 8] yX;l/®3{±^AnE^6tmLTa@ 
1 0 ~ 3 0 /i mo/ X>\< 5 *Jg« U fitggj£fi)cg« 1 K 
88}SIS£LTV3o C0/X;HR3i:LT«:* Xf> 40 

;l/i*4ifO«Ki:OJi*^*» >"^x &tf*ft&© 
*B#£fc#fr&fcSfc0*ffl^3 $7c. 
/X;l/ffi (ttd37^<Dgffi : ttttiffi) KB, -O^co 

C(DyX)lW.3(Dmmt^y F7U-A 1 7i:tDf a 3ti:« 
£t±S"J2 6**BMLTV5. CCDl>t±gij2 6l±ggcr>fS 

[0 0 3 9] o \Z.M$L\sfc4 9 *J x. -y h^N>v F 50 



«fM2 003-1 9793 
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{Cfc^Tfct EWH7 1 2 fcft LTS&fiUfc: 2 0-50 
V<DW3tvWXM&*mu?Zctlc£iX. f\)l>7M 
£E««ai4D*nfcffWHF 1 2 «H£|q] (d 3 3;£|r]* 
ffl^&if^) JCSfitfCjg»«2*/X;l/5*|RjKSE7B 
4nE»S6O$a/fta«SEfl:t'J:oTii0ffia[^6 

rt<D^y^A%E^n, yx;i/5^6-ry^^ttdi 
(*Sf) £ft& 0 

[0040] ^lt, -Yy*iig©ttajfc#oTtaEi£M 

iOTK^^T, EttilHM 2^\(D«ECD9li!)D^^7^ 
^{c-r^ci:tcj:oT, ffi»fi2^7ctDffiBtcMoTto 
EffiS 6 ffjtOJBttfc&S fc», $ 6 (cftEtf fg£f 

Si»T?*S>r >^«ISBS7 *«TJnE«S 6 rttc-r y t 

tfftwsns. f cf, yx;b5©-ry^^nx*xffi 

tEf If l 2lc/^!/X*E^ffiAoL^y^?i^RttH* 
[0 0 4 1] ^Ct?, Z.OJyfitx.y h'Vy Kfcfctt 

■$-«„ ft*. m6immm^m^<Dm^.mmmx' 
&z>o jgi&«2t±, »sgi5 2 1 t^mm^2 zmsn 

(CCTttS^-rS) **J?«fiP2 2tC<toT, ffAffi 
»tt2O0»SaS2 U 2 1 t«W*»KUTV>*. 
[0 0 4 2] fp**l^a52 2 iDE$^6£>fi¥#|p] 
(?g^fi¥^[Rl) JC»oT^U S^2 1 Itrp&B 
«S2 2%»A,T»«!ftfflBfc, AnE^6<Dfi#^|R] 

§ADE^6 rtOE^gftJb^fcaoTfflST^ffi 

[0 0 4 3] afflJS«&2 3ttinE*£6£**LT»fc 
gP2 1 Rtf^Jf 03SB2 2*1 o-ro ( 1 **y%i\M 

tf2 5*)>LT^-XiSfil 3i:«»LT^*o ^<om 
mm^Z 3 i:^*J?|SigP2 2 t<DBW±nftt>&. fp 
*IPl^gl52 2<Dff**JiHJ?|^g|52 3OJP*J:.0»<7^ 

[0 0 4 4] Z<DWmL2<D*&mto»2 2tcEMm : ? 
1 2*g^"L, HuaLfc^^tc. F^-T^I C^S<DK 
mm^*5-X ZZt T'E*^f 1 2*WffibT, taE^ 
m 6 ©flgBEftfcjigjk: Wt5 C t T"f >^ 
•r^o COW, E«3£?l 2<D^ff^i, 4'^J¥l*ia5 2 

[0 0 4 5] £<Di'z.a.\s-i'ayX*te. EW^f^S 

mmmLtcc ?%t>%. mmmtLx^mm^xmm 
&tfftm-$nx^zt><D, imm 1 1 lx'&* mz3 



(6) 
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coo 4 6] iwsati, ipff«^6ortSPK«*-r5 
E£©«*<ii^ /x^u-f (y»3) g{&© 

AnEr&S 6 ©rtffiE*©±#H:/h£ < 
73, iDE$S6£ft£^{i£-£S;ii:TVX;b7 B b-h 
3 il^t b$ 9 fc^ssttsfr&T&So 

[0 0 4 7] COfPtt^^S? t^LTV^o ££T* 10 

[00 4 8] cojgs^Sx USSWuioTfcinEifcg 
7b- h 3 ©gffi©ig«ffi# 1 0 0 WTftOT, ftttd 

iiSjS«FlS*f%ffofcO-p, H^fiLTv^v^ inE 20 
$^rtgGE£©B#P^{ttf¥ffibT:fc9, Hjfi0«©fc© 
«&*©£>© £J±t2bT, JzZltWmit'PEti&.ttM. 

[0 0 4 9] bfttfoT, i!iM52'MDEW!i? 1 2<D 
fc»oT#jabJa»|*»2 2T»I*6P2 1 £#«b;fc3 

[0 0 5 0] •f-LT, t&fcOgttflgBOStfCbfcJg^ 30 

cfctUf, JSfcgP©iB«*itta*-e:oo, Sijffi©^ffiffl 
fcttfilTtScfctaD, iPE?SSO»Jtt^46T« 

mj?Sb&^©T\ flgpo>fffias£ieH"rsinE«^o 

[0 0 5 1] ?jtt>*>* 08©ijnEjK§©fi?77lR]©H?T 
SB«KH"ff^"r±3t, flBKMKitKb-T, ®IM£2fc 
fc$.Ltmn%!>2 l<DI»#ft^?, ME&S6© 40 

«to»i,^»a-p©sHBi^Rrflita:ao sfc. Em 

JR? 1 2 ©JMftSffifcttf StaE»^6 ©rtaSEJlOil 

X;l/ 5 £*DE?&S 6 ©JSgBKSB bfc*£, JlBPl^SP 
2 3 ZfctbK/ X)\< 5 aT©SK}« 2 WliJtt^ig < 

[0 0 5 2] -fy^x-y h'Ny KfC*3V>T. E*^? 
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^ 'Vy Ktt95fr5©WBtfWj©IB»*SH»-r*fc 

t, sn«2t>, e»^?i 2#sgrr5gi5# 

^352 2) J^©J9BIPAffi2 3<Djp£{iT*£3/-£tfJP 

[00 5 3] C©i§^ H8t^-rJ:3t, E*fg? 1 
2 tfJgfMg 2 £ SS-T 3tfia5»#©MM¥7a fa©fi£ 
L ptt, SIMS 2 £EWfiE 1 2 A<S»-rs4»*JP«aJ 
2 2 ©&Sg¥73lRl©fiS L s i0 fc$g< 

[0 0 5 4] m&2©4>$jPrtffi2 2£Ett& 

ei 2©s^Kffiiii"ft*£i;*iS£tffc5. 

T\ m 8 tC^-T «t 5 fc, EWfgE 1 2 4>5feJP03gB 2 2 
fcajgfSSSLpfc, E*IW2 2©fi$L SctD 
t»5S<-rS, OS»)»«ai52 l©M^ft?73(R)©S$% 
EWiSEi 2©SS«tbtfi<-rsci:T, 

«©fl5»*-sic««-$-s t ttix-zzw, i#tt©^ 

[0 0 5 5] EW?I 2©4>*JSP*lg|3 2 2 IC 

ag-r 5?SSS¥73 iri©s$ «inE?S^ 6 £DS¥7j rsi© 
S^iOtJK-rscfc-e, ***i*ig|5 2 20i?j;t) 

©mtt*af < -rs c * # T*Ttt«©JH»fc*trs»te 

[0 0 5 6] Lfrfc, EHiSEl 2©^gP^HijS©» 

*©j:3*attfl»}Btt©t*K{i, »»an*<i4#ab 
©M^cSA-r§*5 ; enA^<^§„ ctucttb-c, * 

5»flOJ:5KffWFf 1 2^3»bTV>«4 , ifcff«ai52 
2 ©flg«*E«jfS^ 1 2 «t t) tlfflfi < "T5 £ £ T\ li* 

m Lfcsstsitt'f *j?i*ai52 2 ©s** tv^ < 
[0057] *t. ^m<ommmm\z%^yi; 
mmtm^'v k©e**^^s^-tsm© 1 o©in 

gP2 1 t*9mfa%i>2 2Tkxsmmm-fa$i>2 3^m^.Lx 

JSl^gP2 2£DiS?t±, f+y^SciofoKiUT 
V^^iajP^gl52 3©P^i:|^b»CbTV^o 

[0058] ^©jcdKfli^-rnafx wmfc2<DWz& 
»^gp^ (»^gP2 1) t»v^©2aa^ft© 

[0 0 5 9] C(D4y>i/x.y h^y ¥lt. 

&±mmic*&mm&2 2 tE«6? 1 2^s^b. f 
7-r^i cfr6©Bft®^taeoTfftt*-&T, *nEfg 
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&t*o ccDtz, mnm?i z^mtL-hmmmz^ 
im^\ ttt*>*&mmw>2 2<Dmzim^i5tf&m. 

C0060] cnx\ mmm?i z tovxnwaf* 

fc, E**P1 2&, «S2)WinE«S6©rtSEE7J 

K)*W$H/><DT\ Mj£LfcJ:?t, EWflBkWStt 

5CW$K, *OBR, SMtifathTd 3 1 
3 3 ©Vvftlfcffl^T t±3* bfcffffljai*%#S C fctf 
T*f5. 20 
[00 6 1] fCT, d 3 3«ftftfflV^fc*aWO 

05#ibT»5o ftfe, BHliH'Vy F©«£ft 

7K? F€>E»fPt? 3 2 HEWS 3 3 £:«»■ (rtSP 

wm 3 4 fc*sst«iLfcittis!E**?Tf*o, 

rt3P«S3 3»$St'5«oiSa5ti:3lfrtflLTVSo t 
<DEfltilE 3 2 E^V^ni, 3 4, 3 4 TE* 

B3 3*q*Stifcgp» (««) #W!M&f8£LTgffi* 
£C£Stt$35fcftS, «S*#*IrI©IHB»T?H:- 30 

JS3 4tf#£tftw)T\ *©K«gp^tt*ffi*9iint 

Tfcgffi%£i;ftV^igte«3 6. 3 6 tft§ 0 
[0 0 6 2] fLTx d 3 3^u£fljfflf 5E*iil? 3 

2c>-7i^Stt^3 6tt, SnE$^6£Birf3Rilg 

C <Dtf£\ E*Sl? 3 2 <Dfi£ L p i: *^JPSgP 2 2 © 

3 2<Digtt«3 5<D$ffitt, ^?gtt«3 6£MT?tt7t 
4r/b£^<DT\ PSH2 0lC<fc3E«filE3 2<DMii(Dm 40 
frJEti*£ftK#£^;Lft<,\, 
[0063] C ©<k 5 £EBI#f 3 2 O-^cD^FStt^ 

3 6(d*^p§S2 o^aisij-rsfli^c-rsctT*, e« 
[oo6 4] *%w<Dm4mtimmic&z>'{>'? 



fiNJH2 0 0 3- 1 9 7 9 3 
12 

3 2 <D#E-r£14it 3 6, 3 6 «, taE$S 6 £rEHt~5 
PSH WSfl5*#«J) 2 OEftftLfcteBtClBBLT^ 
5o lOS^ E*fgE 3 2 ©g£ L p f±E£J¥E*lg|5<D 
S^LsiHK^o E*fgE3 2©jg14^3 5<D 
Mitt, ^S14i§?3 6, 3 6<DjfiGre&±7t>«?/h£l,MD 
T\ SB1S2 OK«tSE«3R?3 2 ©MuOfflfrJlcttAt 

6, 3 6tf, ^-xmsi 3tiiftS2*s^-rs3a* 

[0 0 6 5] CCT, EttiSE 3 2 ©gtt® 3 5 tf, AQ 
3 2 <DggifiB#£|SiH2 0 fc£fifcfc4*S CttfK^iD 

x\ ^wmmu&mmwiM 6 c § c t # & < , 

S fc, EUlRE 3 2 «i&¥£P!§-f 5ci:t5:<4 
[0 0 6 6] #ic, *%W<Dm5nffi&Mlc&Zs(yt 

fc, RIHttn^y FO«a*##iae»5«SflWfiiiK 
WH"P*So CO'f^^i-yh'N.yKtte^m E 
HflE 3 2 <Di£tt$ 3 5 ©^6^lRl©ft££ffiiSt£ 

2 oicp&mmffiz 2 0»M#£iRi©fi;£<J: D fc3®< 

u ^FSttiHc3 6^tf*»fiaP2 2 twi&rsiiws-e 

[0 0 6 7] -r&fc-fe, E*3R?3 2 0^gtt«3 

6, 3 6t±, i}uE.mm6*g.m?%mm wasp*^ 

5 Offlgt ck o TJlKlffi 2 ^Sffl-T fc^Stt^ 

3 6, 3 6£ggLT^3 0 C<0«^fe» EffiS^3 2(D 
S^L p(i«£5*iJPSg|52 2©S«L s it)t>fi<ftS 0 

[0 0 6 8] E*3R?3 2©*ffitt«3 60Sffitt*Hr 
t/h$V><0T% E«*^ 3 2<9^j£ttii3 6, 3 6*^, 

^-xlfii 3i:JiiWfi2*»^-rs5^S»i:UT« 

?5sss^asi^3fiiafrsiii:* s -et5 0 

±, E«^?3 2^®ij^2©g^tfiB-rtl^b 
fci:LTfc, *PE^M6<Drtgp^e»M/iE«^3 2© 
fiStt«3 5 0*fr*ttSt>6fti/'>ci:ta:t), RfIS©^ 

? y mm? s c t t s o 

[0 0 6 9] *f£W<Dm6nffiBMlZ&Z>'C>t 
•>*i7 h'vy FKOV^TH 1 .3*#BSLTattW , fSo ft 
ts, IHHttBI'Ny FO«M¥^t»5«KflWriB« 

«he 1 2 tfjubs 2 tc sgi-^gp^to, bmmm 6 © 
(=swp) a, ffiijffi2{ctsttfc4'* 

P^gP2 2OiaE}KS6©JS#^lRl<0fi* (=IWs) 
[0 0 7 0] CO«t5K««-rSJli:-p» Etlf 12 



(8) 

13 

T'f §o 

[007 l] *ic, *%W(D%i7mMBMKm%4y<!7 

fc\ |WI0t±[WI^\-y FOffW^F^S^SMO 1 o®Jq 

[0 0 7 2] £fM&2ftff 1 £^*JPl*|gB4 1 & 
tfHHJ3l*»2 3fr5«Wc*nT^S#s flOEg2&ai 

v^t»*»2 i«5miu Mif i zt^mzm®. 10 

k4oT^5jg 1 O^P^SP (.m 1 JPI*]gP) 4 2 t>\ 
[0 0 7 3] ilOi^ U%(D&?%gitt{b&tim% 

**jsfcau 1 im-<Dmz?3b%nfa®2 1 T*-£ 

WISBftTSIB, Jg»fi2f«:£i;5ft*:jS2i£JSfcji 

isau 3*»w-*ci:t^«< tft*6» mnm^i 2 

CQ^*£>Tt3^tM'>£-e-flC. fro, ADJ±SS6± 20 
[0 0 7 4] *58WOS8HSfiJB!BKOl->TH 1 
■jy^io— F U 7 S?©^ -y K»K*56ra*jaffl Ufe feO 
r 2>±m&%ffiBM<D^-f?lfr(Q4 >2i?jL y F 'N >y F 

[0 0 7 5] *^£ftSffiHl±tU'N9 KTfcS 30 

^^•>"x7 F^-y F%«|Lft>r^i;i7 nans 

§ 0 afc, 01 6{ini3ggg©^siW0, 017a 

l^a2SSBO*«ISP<0«llffiltiWHT*a&5o 
[0 0 7 6] l(0^^^i-> na®gfi(±s SeSSB 

* ^tsf« Lttmmc&z^ ywx «y f 

'vy Kfr&fcSIEg'vy F\ SBfi^y F'W 

•rs-r y^*-Fu-y^T*«^n5ffi^«sflia5i 1 

2«*iR|ftU g**ftl 1 10T7?g|5tt±M^lJ*^ 40 

mhWT-feiK ) i 1 4*«*sbSftfcswr 

5^^^T*f, Sfc. ffllftl 1 3*^L-at&lttfSfc 
&©^MLFP-fl 1 5£r*Wf3C£tf-^ 
■feyM 1 4l&Wi¥i!LFW 1 1 5frSje2&sn3 
ffiftl 1 3*EDfc», HmftK8Pl 1 2iaotBrI 

1 6lcSEittf3 0 

[0 0 7 7] Bl^SSgPl 1 2 (is BasLfcVXfe&Ofil 
SfcHBRLfctf-l* KSBtf-p*5±^ Fo 7 F 1 2 1 t 50 



#M2 003-19793 
14 

FU7Fl2 2i:T^+U'yv/*123 
Ir] (01 7 T?*EMlfcfrB)) lCJHtt@&Kft8U l© 
+tU'y>"12 3ta-l'xn- (Y) , i/7y (C) , 
v-tfy* (M) , jrvv>7 (Bk) OftfeO'T^^SS* 

> y F-^>y Kfre.fcS'Vy F 1 2 4%5SIS{(D-Yy^Rtt±iP 

%±*a?3fpii:5Sx-r§73ip]tffi?ijL, -o^siRtwjfr 

(R]%T^tfR]ltTg#LTV^o S/c+f'J7->'l 2 3 
(CH/Sy F 1 2 4 K&&<D-{yt?*W&?&rztbcD&'( 
y^A-FU-yi/'l 2 5^^RltlC^bTV^5 0 
[007 8] fy^Tj-F'J •yv'l 2 5t4±^K^fc 
iiil-rs^n, Tfilc&^ytz/xy V\Jy 

x-y F'Vy K^0^«ftS^>**trffrfcaEfc||ft 

[0 0 7 9] aeS^y FhUt;:tii#fe(DA 
•y F 1 2 4*flH,vEVS#,. S 
/X;I/&#TS l flO'Ny FT«t><fc </■><, 

[00 8 0] C CT\ U >y 5> 1 2 3 &f&7a$J OHIff 
iS^73[Rl"F}t» *±3tf-f Kny F 1 2 1 tfflftgaK 

Fl 2 2KHftS£lC«Bl/TV3o *LT, CO** 
U-yv^l 2 3%±it2t?3|Blt^l!i^a-r5fc46, 

t-^ 1 2 7 T-@teig»)£ft3iMS7-'j 1 2 8 turn 

7-V12 9t<DfSlC^^5.y^)lh 1 3 0£3Ig 
L> CO^$>y-"^H3 0^+ij7->*12 3(i: 
H^LT43t), ±f St-?- 1 ZKOJEmmzlcZK) 

U v V 1 2 3 4CS8HB»iSn«o 
[0 0 8 1] -7j, !6iR*-fey F 1 1 4(c-b-y hLTcffl 
Ifil 1 3^-y F 1 2 4 0T73»Cjg^-r5fcl6li:, £ 
IS*-tr>y F 1 1 4fr6ffl«l 1 3^^*&grS^ffiP 
-V 1 3 1M7V^'>3 y/^y F 1 3 2 fc, fflJSl 1 

3*3grt-r*^w fsw 1 3 3 i:, mt&ztifcmw. 1 1 
3^sig*#T5g)iii-§ffisi2iD-7 1 3 4 fc, c<Dmm 

o— 5 1 3 4 0Jlffi(c}f Mtftt^ftaaKMnn 1 35R 
»-7l3 4^©Iil 1 3O3M0tBb^a^ 
»S«3D l 3 6 i:«r»i*T^*o l 

3 4 {iliJ^Str-^ 1 3 7 C«fcoT#W£:frLTlHl36 

[0 0 8 2] ?LT, ^t^r^l 2 3©±^S73[o]0 
IMMBHK»)SLT«aSn- ; 7 1 3 4frP>£D!±lSft/c 
fflM 1 1 3*Ea^s«y F 1 2 4 OT?3llOTiBrt-raffl« 
*VFgWT*fe59]^WgWl 3 9%R»JT^5. C 
©En¥SltS5«l 3 9<Dffl«aBM^|RiT»£llK:»4» 

1 1 3«»iK^^ottr^«ic@«sBft$n«]iag 

3D 1 4 K 16*1 4 2*8S(tH ^ BlCfflM 1 1 3*Sf 

«M/-r i i 6 tcaio m-rgfffin— 5 1 4 3&tfja¥i 

4 4 fc» SBKfiB&*fl&S-r$#-f FgPtt 14 5. 14 6 



(9) 

15 

[0 0 8 3] EfPf *\ U V'J 1 2 3*«Pft*-& 

iztf^m'&m^w&VTtm^v v 1 2 4%mw)?zz. 
mzftoo iES»7fi#sfctt, fflasi 1 3 

MMKSfit L £ c ic «k !K I2»ft^* 

»7*-&ffltti 1 3 c©*^ A7K1 2 

[00 8 4] Sfo *-V'J<yv?l 2 3 £D#IS#[rJ£3£{H!I 
mmW$&ftt\tdiLW\at, H 1 2 4fOtttB^m 
fclsHirrSfci&OlEMISll l 4 7^EILT^5o 0« 
ggl 4 7tt*-fr'>y#Si:!Rg|^ai:»U--^# 
9*tlT^«. *+y-yS?l 2 3lia*?lt®4>KttC 

<D®mmw 1 4 7<utc^»i$tiT^+ v 

sett*?), ±T©ttap©-r>^ttiS%-^tu, 
[0085] qttU5Fa««»4tfc»&9fcfi, ^t7t: 

\cwmm-£*vb e 30 

[0 0 8 6] fcfc, ±fEHfi8M£i3^Ta:, Jgjittttl 
Lfc** 7>^>*x-y h'Vy KJ^OMWttai'v.y K4: 
tttti'WF, DNAOU«*«t»i:LTiitm-rS«»Si!t 

[0 0 8 7] ±IBHfiS»c*5V^T(i. *HH8* 

[0 0 8 8] 

[oo8 9] cct% wrtfiutt*SK:Wi^-raKft¥a 

^S»^Sfllt!B»)ttitTV''*iii:-ejS^fil!lO«t©«fn 50 



WPM2 0 0 3-1 9 7 9 3 
16 

[0 0 9 0] »fcgS©«M#£|«a©S;£jWSfc 

[o o 9 1 ] ssic, mm*mim®m<D&m?5fa<D%£ 

m\ d 3 373ftT'&3Ettiil7T*i££*lT^3C t 

ftOPBtt*W«)*ci:*^*5 0 Sfe, E«fft7<D?£tt 

fc<, E'«^7©^ffiS)!i^PIS-r§Ci:A^<*5o 
2 St. E«7©^S14$fs««©Igi]»c#ft 

Lfcsa«icfc#£-f5cf?, a^ofeB-rnicM-r 
[0092] ^e.ictfc, e«H7&, s»-rs*saiJo 

[0 0 9 3] JE«^7lis SS-r^SSSPOrgMm 

[0094] $e>ic jgij&ojpemt, eiii^a^a 

ttS4*W«7*oT, ^lOiP^SPi:!SS«0iai:a 



(10) 



2003-1 9793 



17 



18 



[oo9 5] *»Hfc«**y*-;?x* htmmmic*. 

[0ffi£>ffi#&180J!] 

[ia i ] *mm<D% i msmmz%^>^i/jL yh^ 

[02] iBl'x-y K«^S#^[R]{C»9»fffiI«H^ 

[03] 02©gg|$ffi*IJif!80 

[04] E'vy FOS^S^lRlt»5»fBSSiWB 

[05] n^* v<D&mt*immffl® 

[06] ig'N-y K0599t*«S»*HiattWH 

[07] B'xy FOMI5'a5l/-i'3 VOfiSOlttW 

[08] B'sy h'<Ds.mm^tm^<Dmmm^yj\k& 

[09] *%WO%2mMBmc&%J>?i/jL-y 

[01 o] *m*<o%zmmim\m%jvti?3LyY 
[01 1] *mn<om4nmmmic&Z'r>?i/xv v 
[012] t-mivmsmimmimzjytViLv v 



10 



20 



[013] *»S6ll«S5^>^-/-i7h 

'vy F©a^fi¥^riqiK:}ftdSaaE*«ISWRiBIKilBia 

[01 4] *mw(Dm7%ffiBn\cmz>'(>*i/x7 h 

'N-y K<DS^1Ii£W£4&IHBJ!0 
[01 5] *«WO^8Ha0g«»c««'N'y K-ttU-f 
y^*- h U •> ^OAfiSffiH 

[01 6] xzmKmz'fvtifxyhEa&me-M 
[017] mmmmw<D®mi$(DW&mwm 

[0 1 8] toVl'f^i/'i')' h'vy HOKWK^-r 

[01 9] |Sli;<«MS#^iRili:»d«ISW»fiS8iiBH 
[02 0] h^v FOillc|t§ 

!4«lttW0 

[021] 02 o<?mm*j6fflR 

[02 2] ffiOMcDffi®]fi<D^i^0 
[02 3] m^y K©«£«SHSH 
[ft^cD^] 

i -aawBdcSK, 2-fi»K, 3-/x* 5-y 

9 12, 3 2-£E«*^ 1 3- 

1 2 0-BJg, 2 1 

2 2, 4 1-(fJWW5» > 2 3- 

as, 4 2 -a i ipwap, 4 3-S2VAi, 



[01 5] 




«PM2 003-19793 



[02] [05] 




[06] [07] 



12 




[08] 

[09] [019] 




«pBH2 003-19793 




[012] 

[01 3] 




«fM2 003-19793 




(14) 



#Pjfl2 003-19793 



a2mwm ms r- 

(72)|gHM Ojp rf 

Sj£ttf*BaE*£§iAlTB3#6^ tt^ 

(72)fgBJ!# B£ 

Sm^BaE*SjAlTg3S6^ ftS 



(72)|g0^# irffrt ?t 

<&Ka$*fflE^J§)AlTg3#6^ 

(72)§§0j!# fit 3tM 

S£ffP*HE'«ijAlTg3#6^§ ft^ 

F#-A(##) 2C057 AF21 AF99 AG12 AG44 AG47 
AG52 BAH 



d2) United States Patent 

Eguchi et al. 



II 


nil 


inn 


HI 



(10) Patent No.: US 6,729,716 B2 
(45) Date of Patent: May 4, 2004 



(54) LIQUID DROP JET HEAD AND INK JET 
RECORDING APPARATUS 

(75) Inventors: Hirotoshi Eguchi, Kanagawa (JP); 

Shnzo Matsumoto, Kanagawa (JP); 
Kenlchl Ogata, Kanagawa (JP); 
Kiyoshi Yamaguchi, Kanagawa (JP); 
lakayuki Hiyoshi, Kanagawa (JP); 
Mitsuru Shingyohuchi, Kanagawa 
(JP); Masanorl Kusunoki, Kanagawa 
(JP) 

(73) Assignee: Ricoh Company, Ltd., Tokyo (JP) 

( * ) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) AppL No.: 10/192^49 

(22) Filed: JuL 9, 2002 

(65) Prior Publication Data 

US 2003/0067513 Al Apr. 10, 2003 

(30) Foreign Application Priority Data 

Jul. 9, 2001 (JP) 2001-208098 

JuL 9, 2001 (JP) 2001-208276 

(51) Int. CI. 7 B4U 2/045 

(52) UJS. CL < 347/70 

(58) field of Search 347/68-72, 54 

(56) References Cited 

U.S. PATENT DOCUMENTS 

5,539,982 A 7/1996 Hosono et al. 
5,786,833 A 7/1998 Nafca et aL 
5,818,452 A 10/1998 Ohta et aL 



5,880,763 A 
6,343,853 Bl 



3/1999 
2/2002 



Tknaka et aL 
Masubuchi et aL 



EP 
EP 
JP 
JP 
JP 
JP 



FOREIGN PATENT DOCUMENTS 
0563603 A2 10/1993 



1083048 Al 
8-25624 
08025624 A 

8- 150716 

9- 174836 



3/2001 
1/1996 
1/1996 
6/1996 
7/1997 



... 347/70 
347/70 



OTHER PUBLICATIONS 



of 



Japanese Document 



English Translation 
JP-08025624A.* 
Copy of US patent application S.N. 09/948,280 filed Sep. 7, 
2001. 

Dec. 9, 2003 Japanese-language Examiner's Decision of 
Rejection and English— language translation thereof. 

* cited by examiner 

Primary Examiner — Russell Adams 
Assistant Examiner — An H. Do 

(74) Attorney, Agent, or Firm — Cooper & Dunham LLP 



(57) 



ABSTRACT 



A liquid drop jet head includes a nozzle, a liquid room, a 
vibration board forming a wall surface of the liquid room, 
driving element, a support substrate to which an end part of 
the driving clement is connected without connecting to the 
vibration board, and a gap between the support substrate and 
the vibration board at a position corresponding to a partition 
of the liquid room, wherein the vibration board includes a 
thin part and a thick part and the area of the thin part is 
divided by the thick part with which the driving clement 
comes in contact 

34 Claims, 17 Drawing Sheets 




